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Cartagena coastal zone (W Mediterranean) was chosen for a practical case study to investigate the
suitability of an integrated indicator framework for marine monitoring and assessment of chemicals and
their effects, which was developed by ICES and OSPAR. Red mullet (Mullus barbatus) and the Mediter-
ranean mussel (Mytilus galloprovincialis) were selected as target species. Concentrations of contaminants
in sediment and biota, and contaminant-related biomarkers were analysed. To assess environmental
quality in the Cartagena coastal zone with respect to chemical pollution, data were assessed using
available assessment criteria, and then integrated for different environmental matrices. A qualitative
scoring method was used to rank the overall assessments into selected categories and to evaluate the
confidence level of the final integrated assessment. The ICES/OSPAR integrated assessment framework,
originally designed for the North Atlantic, was found to be applicable for Mediterranean species and
environmental matrices. Further development of assessment criteria of chemical and biological pa-
rameters in sediments and target species from the Mediterranean will, however, be required before this
framework can be fully applied for determining Good Environmental Status (GES) of the Marine Strategy
Framework Directive in these regions.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction

Over the last decade, a large number of studies have demon-
strated that the best way to assess the quality of the marine envi-
ronment and to conduct an environmental risk assessment with
respect to hazardous substances is by assessing a suite of chemical
and biological measurements (biomarkers and bioassays) in an
integrated way (Van der Oost et al., 2005; ICES, 2006; Thain et al.,
2008; Lyons et al., 2010; Vethaak et al., 2015). Since 2008, the
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Marine Strategy Framework Directive (MSFD, Directive, 2008/56/
EC) and the gradual application of the ecosystem approach (EcAp)
in the Mediterranean region (UNEP/MAP, 2013) has put additional
emphasis on the importance of assessing key biological responses
for evaluating the health of organisms, linking alterations in these
responses to putative contaminant effects.

Working groups have developed guidelines and criteria for
biological effect methods within the International Council for
Exploration of the Sea (ICES) and Oslo-Paris Commission (OSPAR). A
framework has been developed for integrated assessment of
contaminant impacts in coastal and offshore areas (Vethaak et al.,
2015). In this proposed framework, different components of the
ecosystem (water, sediment and biota) have to be jointly moni-
tored. The biota component comprises fish, mussels and gastro-
pods. Chemical (contaminant concentrations) and biological
(bioassay and biomarker responses) parameters are measured for
environmental quality status by integrating chemical and biological
Research (2016), http://dx.doi.org/10.1016/j.marenvres.2016.04.008
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